Functional analysis of the interaction of the antigen-specific T cell receptor with its ligands.
Increasing the number of antigen-specific T cell clones in a T cell proliferation assay resulted in a shift in the antigen dose-response curves toward higher amounts of antigen (i.e., more antigen was required to achieve a given degree of stimulation). The antigen dose-response curve shifts were found to reflect the competition that occurred between the antigen-specific T cell receptors for their ligand, a combination of antigen and Ia molecule. This observation made it possible to determine whether the difference in the potency with which several synthetic cytochrome c analogs could stimulate one cytochrome c-specific T cell clone was due to a difference in the avidity of the antigen-specific receptors on the T cell clone for the different Ia molecule-antigen combinations. It was demonstrated that a single amino acid substitution at position 103 (which greatly diminished the potency of the analog) did not significantly alter the avidity of the T cell antigen-specific receptor for its ligand. In contrast, a substitution at position 99 (which resulted in a comparable decrease in potency) caused a dramatic loss of avidity. These results are consistent with the previous designation of residue 99 as one site on the antigen that contacts the T cell antigen-specific receptor, and of residue 103 as one part of the antigen that contacts the Ia molecule.